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4, Inasmuch as relations of Probability cannot be assumed
to possess the properties of numbers, the terms addition and
multiplication of probabilities have to be given appropriate
meanings by definition. It is convenient to employ these
familiar expressions, rather than to invent new ones, because the
properties which arise out of our definitions of addition and
multiplication in Probability are analogous to those of addition
and multiplication in Arithmetic. But the process of establishing
these properties is a little complicated and occupies the greater
part of Chapter XII.

The most important of the definitions of Chapter XII. are the
following (the numbers referring to the numbers of Chapter
XIL) :

II. The Definition of Certainty : a]h = l.

ILL -The Definition of Impossibility : &/A=0.

VI.  The Definition of Inconsistency :   ah is inconsistent if
a/h=Q.

VII.  The Definition of a Group :  the class of propositions a
such that a/A = 1 is the group Ti.

VIII.  The Definition of Equivalence : if b/ah = I and 0/6A=l

IX.  The Definition of Addition :
X.  The   Definition   of   Multiplication:    ab/h=*a/bh . b/h =
i . ajh.   ^The symbolical development of the subject largely
proceeds out of these definitions of Addition and Multiplication.
It is to be observed that they give a meaning, not to the addition
and multiplication of any pairs of probabilities, but only to pairs
which satisfy a certain form. The definition of Multiplication
may be read : * the probability of both a and b given h is equal
to the probability of a given 6A, multiplied by the probability of
I given A.'
XI.  The  Definition  of  Independence:  if  al/a^i=aI/h ancj
ajhy ajh and a^/h are independent.
XIL The Definition of Irrelevance: if al/a^i^al/h9 a% is
irrelevant to a^/h.
5. In Chapter XIIL these definitions, supplemented by a few
axioms, are employed to demonstrate the fundamental theorems
of Certain or Necessary Inference. The interest of this chiefly
lies in the fact that these theorems include those which the
1 b stands for the contradictory oi b.